Manufacture of liposomes by isopropanol injection: characterization of the method.
Unilamellar liposomes are conventionally prepared by rapid injection of an ethanolic solution of lipids into an aqueous medium. The aim of the present study was to control, more efficiently, vesicle diameter by using an alternative solvent. The results show that isopropanol injection is a good alternative to ethanol injection for the manufacture of liposomes. Particle size can be controlled by the variation of process parameters, such as stirring speed of the aqueous phase and injection flow rate of lipid-isopropanol solution. Diameter of vesicles obtained by this method is less affected by the nature of phospholipid, as well as lipid concentration, than in the ethanol-injection process. In addition, the vesicles are generally smaller (approximately 40-210 nm). Accurate characterization of the particles, by fluorescence, (31)P-NMR, and cryo-transmission electron microscopy, showed that particles are formed of a single lipid bilayer around an aqueous cavity. We thus provide the scientific community with a fully characterized alternative method to produce unilamellar vesicles.